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DETAILED ACTION 



Status of Application 

The claims 1-28 are pending and presented for the examination. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed 
or described as set forth in section 102 of this title, if the differences between the 
subject matter sought to be patented and the prior art are such that the subject 
matter as a whole would have been obvious at the time the invention was made 
to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was 
made. 

Claims 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12 and 20 are rejected under 35 
U.S.C. 103(a) as obvious over Pierce et al US 3,378,992 (hereafter US '992). 

Regarding claim 1, US '992 teaches process for removing sorbable components 
(Abstract) from a gas stream (Abstract) the process comprising contacting part of the 
gas stream as a first gas stream at an elevated temperature with a first adsorbent bed 
(Fig 2 Absorption Tower A) in thermal regeneration mode (col 9 line 55) to remove 
contaminants present on the first adsorbent bed, to obtain a second gas stream that is 
enriched in contaminants compared to the first gas stream (Fig 2 Absorption column B); 
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cooling the second gas stream to a temperature such that at least some contaminants 
begin to condense into a first liquid phase (Fig 4 atmospheric cooler) that is rich in 
contaminants and separating the first liquid phase from the second gas stream (Fig 4 
gas scrubber) to create a third gas stream (fig 4), the gas/liquid separation step forms a 
first gas/liquid, the third gas stream to a second gas/liquid separation step (Fig 4) to 
obtain a second liquid phase that is rich in contaminants and a lean gas stream having 
a cricondentherm lower than that of the natural gas stream. 

Examiner views cooling to produce condensation is a function of the feed stock 
composition. Prior art US '992 teaches atmosphere gas cooling and scrubbing. 
Examiner maintains that the cricondentherm is the maximum temperature where the 
two phases co-exist. The prior art US '992 does not specifically state that the gas 
stream cricondentherm is lower than the feed stream. Since the prior art (US '992) 
teaches the gas stream purification by absorption beds, it would be expected that the 
cricondentherm would be lower than the feed stock of natural gas stream. 

The prior art teaches the cyclic four bed process for purification of the gas 
utilizing a three way feed split (Fig 6) and four way gas stream (Figs 4 and 5) using the 
coolers to cool the gas stream. At the time of invention it would have been obvious to a 
person of ordinary skill to perform the gas purification utilizing a 3-way feed gas split 
and combining the product from each step for the next operation to enhance the 
contaminant removal process. 
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Regarding claim 2, US '992 teaches a second split of the feed gas in contact 
with the absorbent (Fig 4, 5). 

Regarding claims 3 and 4, US '992 teaches mixing of the purified and unpurified 
gas streams (Fig 6 and 7). 

Regarding claims 5, 6 and 7, US '992 teaches the purification of the feed stock 
by contact of the feed stock gas with the absorbent beds. In examiner's view, it is 
inherent that at the completion of the process, or at the partial completion of the process 
as of the 2 nd or 3 rd stream, the impurity level would be lower than the input feed stock. 
Examiner maintains that the cricondentherm is the maximum temperature where the 
two phases coexist. Therefore it is obvious that the lean gas stream would have a lower 
value of the cricondentherm. The exact value of the cricondentherm depends upon the 
gas composition. Reduction of cricondentherm would be a function of the baseline 
cricondentherm of the feed stock. 

Regarding claim 8, US '992 teaches a cooling step (Fig 3) consisting of 
atmospheric cooling which is expected to be above water freezing temperature. 

Regarding claim 9, US '992 teaches absorbent gas temperature 90°F to 1 10°F 
(Col 10 line 28). 
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Regarding claim 10, US '992 teaches the absorbent column temperature 
elevated to 500°F to 600°F (Col 9 lines 56). 

Examiner's note on the overlapping ranges in the claims 9 and 10: MPEP 
2144.05 [R-5] Obviousness of Ranges, "In the case where the claimed ranges "overlap 
or lie inside ranges disclosed by the prior art" a prima facie case of obviousness exists". 

Regarding claim 11, US '992 teaches the cooling (col 12 lines 29) and the main 
production separator/scrubber (Fig 5). 

Regarding claim 12, US '992 teaches the gas stream cooling via atmospheric 
cooling (Fig 5). 

Regarding claim 20, US '992 teaches an adsorption bed arranged to receive part 
of the natural gas stream as a first gas stream (Fig 4) and provided with a means for 
heating the first adsorbent bed (Col 9 lines 56) , which first adsorption bed has an outlet 
for a second gas stream (Fig 6); a cooler for cooling the second gas stream (fig 6), a 
first gas/liquid separator for separating the cooled second gas stream into a first liquid 
phase and a third gas stream (Fig 4) a second gas/liquid separator for separating the 
third gas stream into a second liquid phase and a lean gas stream (Fig 4). 



Application/Control Number: 10/577,200 



Art Unit: 4181 



Page 6 



Claims 13, 14, 15, 24, 25 are rejected under 35 U.S.C. 103(a) as obvious over 
US '992 in view of van Veen et al US 6,280,502 (hereafter US '502). 

Regarding claims 13, 14 and 15, teachings of US '992 have been delineated 
above in the claim rejections of claim 1 through 12. 

US '992 does not explicitly teach the art of separation by accelerating the feed 
stock to a high or supersonic velocity (Figs 1 , 2 and 4, Claims 1-5). 

US '502 teaches a method of supersonic velocity through a conduit causing the 
particles to flow in a swirling motion to an outer section. 

At the time of invention it would have been obvious to a person of ordinary skill to 
perform the gas treating process (US '992 teaching) utilizing the art of supersonic 
velocity separation (US '502 teaching). The suggestion or motivation for doing so would 
have been to perform the phase separation efficiently with a broad process latitude. 

Regarding claims 24 and 25, US '502 teaches a method of supersonic velocity 
through a conduit causing the particles to flow in a swirling motion to an outer section. 
At the time of invention it would have been obvious to a person of ordinary skill to 
control and adjust the fluid velocity from supersonic to sub sonic to enhance the 
separation. 
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Claim 16, 18, 19, 21, 22, 23, 26, 27 and 28 are rejected under 35 U.S.C. 103(a) 
as obvious over US'992 in view of Peter et al DE 19840409 (hereafter DE '409). 

Regarding claim 16, teachings of US '992 have been delineated above in the 
claim rejections above. 

US '992 does not explicitly teach the utilization of refrigeration. 
DE '409 teaches the refrigeration (pages 2-3). 

At the time of invention it would have been obvious to a person of ordinary skill to 
perform the gas treating process (US '992 teaching) utilizing the art of refrigeration 
(DE '409 teaching). The suggestion or motivation for doing so would have been to 
enhance the phase separation by cooling the gases to a lower temperature. 

Regarding claim 18, US '992 teaches heating the gas in the first stream (Col 9 
line 27). 

DE '409 teaches the refrigeration (pages 2-3). 

Regarding claim 19, DE '409 teaches the refrigeration (pages 2-3). Examiner 
views that a heated gas can be cooled to a predetermined value before being in contact 
with the absorbent bed. 

Regarding claim 21, US '992 teaches a second absorbent bed (Fig 4 and 6 and 
system of 3-way valves) to receive the gases. 
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Regarding claim 22, US '992 teaches second absorbent tower (fig 4) receive 
other part of gases. 

Regarding claim 23, DE '409 teaches the refrigeration (pages 2-3). At the time of 
invention it would have been obvious to a person of ordinary skill to utilize the 
refrigerator in place of a cooler (US '992 teaching). The suggestion or motivation for 
doing so would have been to further reduce the temperature to enhance the phase 
separation by cooling the gases to a lower temperature. 

Regarding claims 26, DE '409 teaches the refrigeration (pages 2-3). At the time 
of invention it would have been obvious to a person of ordinary skill to utilize a 
refrigerator for separating the gases that are liquefied at low temperatures. 

Regarding claims 27, US '992 teaches heating for the first gas stream (Col 9 
lines 27). 

Regarding claims 28, US '992 teaches a third absorbent column (fig 1) arranged 
to receive the gases from the prior columns (Fig 1 ). 
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Claim 17 is rejected under 35 U.S.C. 103(a) ) as obvious over US '992 in view of 
Schultz et al Hydrocarbon Engineering June 2001 (hereafter Schultz). 

Regarding claim 17, teachings of US '992 have been delineated above in the 
claim rejections above. 

US '992 does not explicitly teach the utilization of hydrate inhibitor. 

Schultz teaches the application of hydrate inhibitor injection (page 59). 

At the time of invention it would have been obvious to a person of ordinary skill to 
perform the gas treating process (US '992 teaching) utilizing the art of hydrate 
injection (DE '409 teaching). The suggestion or motivation for doing so would have been 
to enhance the phase separation by not allowing water to attach with organic gases. 
Attachment to organic gases would not allow water to separate out. 

Summary 

The claims 1-28 are rejected. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to BIJAY SAHA whose telephone number is (571 ) 270- 
5781 . The examiner can normally be reached on Monday- Friday 8:00 a.m. EST - 5:00 
p.m. EST. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Curtis Mayes can be reached on (571) 272 1234. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/BIJAY SAHA/ 
Examiner, Art Unit 4181 

BS 

March 1 , 2009 
/Melvin Curtis Mayes/ 

Supervisory Patent Examiner, Art Unit 1793 



